When sound energy generated in room strikes a surface, it is partially reflected, transmitted, and absorbed. This is true for each layer of material in a wall, ceiling, or floor. The wave interaction with the surface depends on many factors. The main factors that are typically involved in calculations of reverberation time are the frequencies of concern, the rigidity and density of the surfaces, and the absorption of various objects in the room. This paper presents results that show the importance of considering the composition of the surface (wall, floor, or ceiling) including materials located behind the exposed surfaces. Specifically, it will be demonstrated that a properly installed layer of a loaded vinyl sheeting under the final wall surface layer of drywall will produce a significant reduction in the room reverberation time. With this technique, the preferred reverberation time can be achieved more naturally, while accommodating design constraints such as washable surfaces and minimizing the amount of additional surface treatments required. An additional benefit in the use of the loaded vinyl product behind the surface is a significant improvement in the STC of the wall or ceiling in which it was installed.
Reduction In Reverberation Time, Resulting From A Unique Acoustic Treatment Behind The Final Surface Layer Of Drywall
Extensive research has confirmed the importance of achieving a signal to noise ratio that is as high as possible in order for the hearing impaired to clearly understand the information content of a person or persons talking (Beutelmann, et. al., 2006; Sandeep et. al., 2009 ). This tells us that the first design goal in any construction for the aging community needs to be minimizing the amount of noise that enters a room. This requirement is of paramount importance for public and community spaces. This requirement is also critical for any space where speech intelligibility is either necessary or preferred, such as for doctor's offices, dining rooms, living rooms, etc. This is a critical aspect, since it weighs heavy on the quality of life for community of people. With the growing population of baby boomers and the consequential increase in the population that are hearing impaired even more attention needs to be given to designing and building rooms that optimize the speech intelligibility for the hearing-impaired. This paper discusses a case study of a project that had a set design criteria calling for a high STC wall. Using standard methods it was obvious there was discord between the requirements for acoustic environment optimization and the budget. Multilayered panels are widely used in acoustic engineering and noise control. In an initial effort to optimize the transmission loss of a wall while maintaining a tight budget, the task became determining the best layering system for a wall, including assessment of the best ordering of the layers. Initial work on this project was guided by the work of Tanneau, et al. Various configurations were reviewed theoretically. The environmental and budgetary design requirements for senior housing demanded a cost optimized design.
With a design goal for a wall that had a minimum STC of 50 and preferably 60, existing products that reported improved STC's were reviewed. A mathematical evaluation indicated that one strong contender would be the loaded vinyl layer product. Two identical rectangular rooms were built. The wall configurations were the only difference between the two rooms and are shown below.
